In vitro histological and tetracycline staining properties of surface layer rat incisor enamel also reflect the cyclical nature of the maturation process.
Rat incisors cleaned of overlying enamel organ cells stain unevenly with several common histological stains producing two kinds of banding pattern. In one a pattern of widely spaced stained bands run in an oblique to transverse direction from a more apical level on the medial side to a more incisal level on the lateral side of each tooth. The pattern correlated directly with that produced by both in vivo and in vitro short-term tetracycline labelling in the same teeth: it also resembled the patterns previously demonstrated in a) horseradish peroxidase penetration into lateral intercellular spaces between maturation ameloblasts, b) the distribution of enamel labelling in vivo with 45Ca, c) of etching of enamel surfaces demineralized with EDTA with the glutaraldehyde fixed enamel organ in situ and d) in the distribution of smooth-ended and ruffled border types of cell specializations. We conclude that these bands demonstrate further and previously unrecognised aspects of the cyclical phenomena in enamel maturation-mineralization and show cyclical differences in the physico-chemical status of the organic matrix in the maturation process. A second, incremental growth type of banding pattern occurred at 200-225 micron intervals in the lower incisors and had the same distribution at the beginning and end of the maturation zone.